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CLAIMS 

What is claimed is: 

1. A method for inhibiting osteoclast formation in a subject in need thereof, 
5 comprising the step of administering a pharmaceutical^ effective amount of a 

compound of the general formula ZOC-(CRR) m -COOH, wherein: m = 2, 3 or 4; Z is 
OH or Nth; one R in the compound is from the group consisting of SO3H, OSO3H, 
CH2-SO3H, CH2-OSO3H, and NHSO3H, and the remaining Rs are H or NH 2 , 
optionally with an additive, excipient, diluent or carrier. 

10 

2. The method according to claim 1, for inhibiting formation of mononuclear 
TRAP-positive osteoclasts. 

3. The method according to claim 1, for inhibiting formation of multinuclear 
15 TRAP-positive osteoclasts. 

4. The method according to claim 1, wherein the pharmaceutically effective 
amount is 5 to 10 mg/kg of body weight. 

20 5. The method according to claim 1, comprising administering the compound 
for between 5 and 30 days. 

6. The method according to claim 1, comprising administering the compound 
for at least 30 days. 

25 

7. The method according to claim 1, comprising administering the compound 
for at least 60 days. 

8. The method according to claim 1, comprising administering the compound 
30 for at least 90 days. 

9. The method according to claim 1, wherein the compound has the structure 
shown below and the formula ZOC-CR3R4-CR1R2-COOH, wherein one of Ri to R4 
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is selected from the group consisting of S0 3 H, OS0 3 H, CH 2 -S0 3 H, CH 2 -OS0 3 H, 
and NHSO3H, and the remaining are H or NH 2 . 




Structure 1 



10. The method according to claim 1, wherein the compound has the structure 
5 shown below and the formula ZOC-CR5R6-CR3R4-CR1R2-COOH, wherein one of R 1 
to R^ is selected from the group consisting of SO3H, OSO3H, CH 2 -S0 3 H, CH 2 - 
OS0 3 H, and NHS0 3 H, and the remaining are H or NH 2 . 




Structure 2 



10 11. The method according to claim 1, wherein the compound has the structure 
shown below and the formula ZOC-CRvRg^RsRs^RaR^CRiRrCOOH, wherein 
one of Rj to Rg is selected from the group consisting of SO3H, OSO3H, CH 2 -S03H, 
CH 2 -OS0 3 H, and NHSO3H, and the remaining are H or NH 2 . 




structure 3 
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12. The method according to claim 9, wherein the compound is selected from the 
group consisting of: 



5 


I. 


L- Asnartic acid N-Sulfonic acid 




II. 


T -A^nartir arid 9R-Qii1frvnir arid 

A-/ /»Opc»l 111/ ClW lUj .£> LI OUUUIUL/ dvlU) 




III. 


T -A^nartir arid 9R-Qii1fatp 




IV. 


T -aiinartir arid -Qiilfnnir arid 

A-/ CIO J-/C4I tlV C1V1U, JU OUliUilll/ OVlli, 




v. 


I^-asnartic acid ^fi-^ulfate 


10 


VI. 


T -asnartic arid ^R-^iilfhnir arid 




VII 

V 11. 


T -aQnartir arid ^R-cii1f*atp 




VIII. 


9fi ^-dirarhoYV TYrrmariP-l -Qiilfnnir arid 




IX 


9ff ^-dirarHfiw -Qiilfiatp 

•*U», J~U.1v/0.l UUA.JT , piUpallG" 1 -oUllaLC, 




x 


1 ci 9-rarhrtYV PiTianp Qui fmiir ar*id 
in,.* 1/ciiuuA.y vvLiiaiiv oUi.iVJii.il' aLiu, 


1 5 


XI 


1 9-ra rhnYv pfhanp cnl fatp 

1 Lt.Z, Cell UUAy vvLllalll/ oUlldlt, 




XII 


T"j-ii cn a T+ir* ar*id "NT-ciiliYvnif* ar"id 
l_/*a opal lit/ avivl, IM-oUllulllvv avlU, 




XTTT 

./yiii. 


ZjJ^j-tal UUAy ,piupallC 1 -oilllUillL/ aVlVl, 




XIV 

/Vl v . 


9R ^-rarhnYv rvrn'naTiP-1 -Qiilfatp 
z,p,j tai uuaj ^piupaiii/ l-ouiiaic, 




XV 


1 R 9-pflrhnvv pfhanp-1 -Qiilfnnir arid 
l U,^> tai UUAy t/lllaliC'- 1 -oUllUillv al/lU, 


20 


XVI 

/v v i. 


1 R 9-rarhnYv pthanp-1 -Qiilfatp 

l vvdi uUA-jr filial IV 1 ouilalt') 




XVII 

/V V 11. 


D-aQnartir arid 9rr-<:n1 f<rYnir arid 

J-/ ujuai nv avivj, Z>U> oUllUlilv atlU, 




XVTTT 
yv v ill. 


J-/-aopariIv/ aLIU, Zu -SUlIOmC aClU, 






iy-/\opdnic dciu, jix -suiiomc aciu, 




XX 


A cr^artip nr»id ^n_cii1 fVitp 
i-/ /Aopai llv aciu, jtl oUllaLC, 


25 


XXI. 


D-Aspartic acid, 3p-sulfonic acid, 




XXII. 


D-aspartic acid, 30-sulfate, 




XXIII. 


L-asparagine,N-sulfonic acid, 




XXIV. 


2a-carboxy, 3-carboxamido, propane- 1 -sulfonic acid, 




XXV. 


2a-carboxy, 3-carboxamido, propane- 1 -sulfate, 


30 


XXVI. 


la-carboxy, 2-carboxamido, ethane sulfonic acid, 




XXVII. 


lcx-carboxy, 2-carboxamido, ethane sulfate, 




XXVIII. 


L-asparagine, 2p-sulfonic acid, 




XXIX. 


L-asparagine, 2p-sulfate, 
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XXX. 


L-asparagine, 3a-sulfonic acid, 




XXXI. 


L-asoarasine. 3 a- sulfate 




XXXII. 


L-asoarasine 3B-sulfonic acid 




XXXIIL 


L-asnaraffine 3B-sulfate 


5 


XXXIV. 


D-asnaraoine N-sulfonic acid 




XXXV. 


2B-carboxv 3-carboxamido nronane-1 -sulfonic acid 




XXXVI. 


2B-carboxv 3-carboxamido nronane-1 -sulfate 




XXXVII. 


1 B-carboxv 2-carboxamido ethane sulfonic acid 




XXXVIII. 


1 B-carboxv 2-carboxamido ethane sulfate 


10 


XXXIX. 


D-asoaraeine 2a-sulfonic acid 




YT 


D-asparagine, 2a-sulfate, 




XLI. 


D-asparagine, 3a-sulfonic acid, 




XLII. 


D-asparagine, 3a-sulfate, 




XLIII. 


D-asparagine, 3p-sulfonic acid, 


15 


XLIV. 


D-asparagine, 3P-sulfate. 



13. The method according to claim 10, wherein the compound is selected from 
the group consisting of: 

I. L-glutamic acid, N-sulfonic acid, 
20 II. 2a, 4-dicarboxy, butane- 1 -sulfonic acid, 

III. 2a, 4-dicarboxy, butane- 1 -sulfate, 

IV. la, 3-dicarboxy, propane sulfonic acid, 
V.la, 3-dicarboxy, propane sulfate, 

VI. ip, 3-dicarboxy, propane sulfate, 
25 VII. ip, 3-dicarboxy, propane sulfonic acid, 

VIII. L-glutamic acid, 2P-sulfonic acid, 
IX. L-glutamic acid, 2P-sulfate, 
X. L-glutamic acid, 3a-sulfonic acid, 
XI. L-glutamic acid, 3a-sulfate, 
30 XII. L-glutamic acid, 3p-sulfonic acid, 

XIII. L-glutamic acid, 3p-sulfate, 

XIV. L-glutamic acid, 4a-sulfonic acid, 
XV. L-glutamic acid, 4a-sulfate, 
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XVI. L-glutamic acid, 4|3-sulfonic acid, 

XVII. L-glutamic acid, 4p-sulfate, 

XVIII. D-glutamic acid, N-sulfonic acid, 
XIX. 2p, 4-dicarboxy, butane- 1 -sulfonic acid, 

5 XX. 2p, 4-dicarboxy, butane- 1 -sulfate, 

XXI. D-glutamic acid, 2ct-sulfonic acid, 

XXII. D-glutamic acid, 2a-sulfate, 

XXIII. D-glutamic acid, 3<x-sulfonic acid, 

XXIV. D-glutamic acid, 3a-sulfate, 

10 XXV. D-glutamic acid, 3p-sulfonic acid, 
XXVI. D-glutamic acid, 3p-sulfate, 
XXVII. D-glutamic acid, 4<x-sulfonic acid, 
XXVIII. D-glutamic acid, 4<x-sulfate, 
XXIX. D-glutamic acid, 4P-sulfonic acid, 
15 XXX. D-glutamic acid, 4p~sulfate, 
XXXI. L-glutamine, N-sulfonic acid, 
XXXII. L-glutamine, 2p-sulfonic acid, 

XXXIII. L-glutamine, 2p-sulfate, 

XXXIV. L-glutamine, 3a-sulfonic acid, 
20 XXXV. L-glutamine, 3a-sulfate, 

XXXVI. L-glutamine, 3P~sulfonic acid, 
XXXVII. L-glutamine, 3p-sulfate, 
XXXVIII. L-glutamine, 4a-sulfonic acid, 
XXXIX. L-glutamine, 4a-sulfate, 
25 XL. L-glutamine, 4p-sulfonic acid, 

XLI. L-glutamine, 4p-sulfate, 

XLII. 2a-carboxy, 4-carboxamido, butane- 1 -sulfonic acid, 
XLIII. 2a-carboxy, 4-carboxamido, butane- 1 -sulfate, 
XLIV. la-carboxy, 3-carboxamido, propane- 1 -sulfonic acid, 
30 XLV. la-carboxy, 3-carboxamido, propane- 1 -sulfate, 
XL VI. Ip-carboxy, 3-carboxamido, propane- 1 -sulfate, 
XL VII. lp-carboxy, 3-carboxamido, propane- 1 -sulfonic acid, 
XL VIII. D-glutamine, N-sulfonic acid, 
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XLIX. 2p-carboxy 3 4-carboxamido, butane- 1 -sulfonic acid, 
L. 2P-carboxy, 4-carboxamido, butane- 1 -sulfate, 
LI. D-glutamine, 2a-sulfonic acid, 
LII. D-glutamine, 2a-sulfate, 
5 LIII. D-glutamine, 3a-sulfonic acid, 

LIV. D-glutamine, 3<x-sulfate, 
LV. D-glutamine, 3p-sulfonic acid, 
LVI. D-glutamine, 3p-sulfate, 
LVII. D-glutamine, 4a-sulfonic acid, 
10 LVIII. D-glutamine, 4a-sulfate, 

LIX. D-glutamine, 4P-sulfonic acid, 
LX. D-glutamine, 4p-sulfate. 



14. The method according to claim 11, wherein the compound is selected from 
15 the group consisting of: 



I. 


L-homoglutamic acid, N-sulfonic acid, 


II. 


Pentane-2a, 5-dicarboxy-l -sulfonic acid, 


III. 


Pentane-2a, 5-dicarboxy- 1 -sulfate, 


IV. 


Butane- la, 4-dicarboxy-l -sulfonic acid, 


V. 


Butane- 1 a, 4-dicarboxy-l -sulfate, 


VI. 


L-homoglutamic acid, 2P-sulfonic acid, 


VII. 


L-homoglutamic acid, 2p-sulfate, 


VIII. 


L-homoglutamic acid, 3<x-sulfonic acid, 


IX. 


L-homoglutamic acid, 3a-sulfate, 


X. 


L-homoglutamic acid, 3P-sulfonic acid, 


XI. 


L-homoglutamic acid, 3p~sulfate, 


XII. 


L-homoglutamic acid, 4<x-sulfonic acid, 


XIII. 


L-homoglutamic acid, 4a-sulfate, 


XIV. 


L-homoglutamic acid, 4p-sulfonic acid, 


XV. 


L-homoglutamic acid, 4P-sulfate, 


XVI. 


L-homoglutamic acid, 5a-sulfonic acid, 


XVII. 


L-homoglutamic acid, 5a-sulfate, 


XVIII. 


L-homoglutamic acid, 5p-sulfonic acid, 
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XIX. 


L-homoglutamic acid, 5p-sulfate, 




XX. 


D-homoglutamic acid, N-sulfonic acid, 




XXI. 


Pentane-2p, 5 -dicarboxy-1 -sulfonic acid, 




XXII. 


Pentane-2B. 5 -dicarboxv-1 -sulfate 


5 


XXIII. 


Butane- 1 B 4-dicarboxv- 1 -sulfonic acid 




XXIV. 


Butane- 1 B 4-dicarboxv- 1 -sulfate 




XXV. 


D-homoelutamic acid 2a-sulfonic acid 




XXVI. 


D-homoglutamic acid, 2a-sulfate, 




XXVII. 


D-homoelutamic acid 3a-sulfonic acid 


10 


XXVIII. 


D-homoglutamic acid, 3<x-sulfate, 




XXIX. 


D-homof?lutamic acid IB-sulfonic acid 




XXX. 


D-homoelutamic acid 3B-sulfate 




XXXI. 


D-homoelutamic acid 4a-sulfonic acid 

J—' llVlllVglUVUIil IV tiVIMj 1 Va OU1 1 vlllv CiV"X\-J-^ 




XXXII. 


D-homoelutamic acid 4a-sulfate 

* ^ llv/lll VUl WVUI11IV MVIVI* I \A* JU1 lULVt 


15 


XXXIII. 


D-homoglutamic acid, 4p-sulfonic acid, 




XXXIV. 


D-homoglutamic acid, 4|3-sulfate, 




XXXV. 


D-homoelutamic acid 5a-sulfonic acid 

^ llVIIIVglUVUllllV MVlVlj *S\Ai UU11U11IV UVlUj 




XXXVI. 


D-homo&lutamic acid ^n-sulfate 




XXXVII. 


D-homoplutam ic acid SR-sulfonic acid 


20 


XXXVIII 


D-homo glutamic acid SR-sulfatp 




XXXIX. 


T -homoolutamiTip N-sulfonic aciH 

j— 1 iiv^iiiv/gi v* usimiiv, 1^1 ouiiuiuv uviu, 




XL. 


Pentane-2ct-carboxv 5-carboxamido-l -sulfonic acid 




XLI. 


Pentane-2(i-carboxv 5-carboxamido-l -sulfate 




XLII. 


Butane- 1 ct-carboxv 4-carhoxamido-l -sulfonic acid 

M-J 14 lUllv 1 VA wtll UUAV j 1 VCll ly UsYCil 11 1UVJ 1 OW1.1VJ111V UvlUj 


25 


XLIII. 


Butanp- 1 n-rarbow 4.-rarhoYamifln-1 -snlfatp 




XLIV. 


T -homocrlntaminf* 9R-sulfonir arid 

j— i iivjinu^iu ucii 1 1 1 1 « v , yj ouiiuiiiV/ &viu, 




XLV. 


T -homoplutamine 2R-sulfate 

1— / llVJlllvJf^lUlUllllllVj M AUllftlV) 




XL VI. 


T -homofflutamine 3fi-sulfonir arid 




YT \/TT 


L-homoglutamine, 3a-sulfate, 


30 


XLVIII. 


L-homoglutamine, 3p-sulfonic acid, 




XLIX. 


L-homoglutamine, 3P-sulfate, 




L. 


L-homoglutamine, 4a-sulfonic acid, 




LI. 


L-homoglutamine, 4a-sulfate, 
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LII. 


L-homo2lutamine 4B-sulfonic acid 




LIII. 


L-homoelutamine 4B-sulfate 




LIV. 


L-homofflutamine 5(i-su1fonic acid 




LV. 


L-homofflutamine 5n-su1fate 


5 


LVI. 


L-homoelutamine 5B-sulfonic acid 




LVII. 


L-homofflutamine 5fi-su1fate 




LVIII. 


D-homoplutamine N-sulfonic acid 




I TX 


PpntariP-^ R-parhnw S-parhnYflrniHn-.l -cnlfrmip apid 




LX. 


Pentane-2B-carhoxv 5-carhoxamido-l -sulfate 


10 


LXI. 


Butane- 1 B -carboxv 4-carhoxamido-l -sulfonic acid 




LXII. 


Butane- 1 B -carboxv 4-carboxamido-l -sulfate 




LXIII. 


D-homoglutamine, 2a-sulfonic acid, 




LXIV. 


D-homoelutamine 2a-sulfate 




LXV. 


D-homoelutamine 3ot-sulfonic acid 

*S * 'VI 1 • Vtl V* IU1 1111 IVj -J VA< iJUllV/lllV UvlUj 


15 


LXVI. 


D-homo£?lutamine 3rx-sulfate 




LXVII. 


D-homo&lutamine 3B-sulfonic acid 




LXVIII. 


D-homoolutamine 3fi-snlfate 




LXIX. 


D-homoglutamine 4ct-sulfonic acid 




LXX 


O-homoolntaminp 4n-Qiilfafp 


20 


LXXI 


D-hnmncdutaminp 4R-Qiilf<rvnir arid 




T YYTT 
LAA11. 


D-homoglutamine, 4p-sulfate, 




LXXIII. 


D-homoglutamine, 5a-sulfonic acid, 




LXXIV. 


D-homoglutamine, 5a-sulfate, 




LXXV. 


D-homoglutamine, 5P-sulfonic acid, 


25 


LXXVI. 


D-homoglutamine, 5P-sulfate. 



15. A method for treating osteoclasts in a subject in need of such treatment, 
comprising the step of administering a pharmaceutical^ effective amount of a 
compound of the general formula Z0C-(CRR) m -C00H, wherein: m = 2, 3 or 4; Z is 
30 OH or NH 2 ; one R in the compound is from the group consisting of SO3H, OSO3H, 
CH2-SO3H, CH2-OSO3H, and NHSO3H, and the remaining Rs are H or NH 2 , 
optionally with an additive, excipient, diluent or carrier. 
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16. The method according to claim 15, for treating mononuclear TRAP-positive 
osteoclasts. 

17. The method according to claim 15, for treating multinuclear TRAP-positive 
5 osteoclasts. 

18. The method according to claim 15, wherein the pharmaceutically effective 
amount is 5 to 10 mg/kg of body weight. 

10 19. The method according to claim 15, comprising administering the compound 
for between 5 and 30 days. 

20. The method according to claim 15, comprising administering the compound 
for at least 30 days. 

15 

21. The method according to claim 15, comprising administering the compound 
for at least 60 days. 

22. The method according to claim 15, comprising administering the compound 
20 for at least 90 days. 

23. The method according to claim 15, wherein the compound has the structure 
shown below and the formula ZOC-CR3R4-CR1R2-COOH, wherein one of R\ to R4 
is selected from the group consisting of S0 3 H, OSO3H, CH 2 -S0 3 H, CH 2 -OS0 3 H, 

25 and NHSO3H, and the remaining are H or NH2. 




0H 



Structure 1 
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24. The method according to claim 15, wherein the compound has the structure 
shown below and the formula ZOC-CR 5 R6-CR 3 R4-CR 1 R2-COOH 5 wherein one of Ri 
to R* is selected from the group consisting of S0 3 H, OSO3H, CH2-SO3H, CH 2 - 
OSO3H, and NHSO3H, and the remaining are H or NH 2 . 




Structure 2 

5 

25. The method according to claim 15, wherein the compound has the structure 
shown below and the formula ZOC-CR7R8-CR5R6-CR3R4-CR1R2-COOH, wherein 
one of Ri to Rg is selected from the group consisting of SO3H, OSO3H, CH2-SO3H, 
10 CH 2 -OS0 3 H, and NHSO3H, and the remaining are H or NH 2 . 




structure 3 



15 26. The method according to claim 23, wherein the compound is selected from 
the group consisting of: 

I. L- Aspartic acid, N-Sulfonic acid, 
II. L-Aspartic acid, 2P-sulfonic acid, 
III. L-Aspartic acid, 2P-sulfate, 
20 IV. L-aspartic acid, 3a -sulfonic acid, 

V. L-aspartic acid, 3a-sulfate, 
VI. L-aspartic acid, 3P-sulfonic acid, 
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VII. 


I -asnartic acid ^R-snlfatp 

j— < aj^jcxi nv aviu, jyj ouiiaiW) 




VIII. 


9ff ^-dicarhoxv nronanp-1 -snlfonir arid 

j ui^aiuuAjr } uiupant i oiiiivjuiv atiu, 




IX. 


2flt ^-dicarboxv nronane-1 -sulfate 




X. 


let 2-carboxv ethane sulfonic acid 


5 


XI. 


1 n 2-rarhnYV pfhanp Qiilfafp 

l IA,^« VCll Uk/A-Jr VlUClllV oUll&lV, 




XII. 


F^-asnartir* apid N-Qiilfrvnir apid 




XITT 

yvj.ii. 


/ R ^-fflrhnw _cn1 "Fr\"nir» ar»iH 
^p,j-vai uua Y,piupallC- 1 -oUllUlllv avlU, 




XIV 

yvi v . 


Z.|J, j-^/al UUA Y,pi.upallC- 1 -oUllalv, 




XV 

yv v . 


1 p,y--valUUAy ClllallC-l -oUllUIllC aClU, 


10 


XVI 

yv v l. 


1 R 9-rarhnYv ptViarip-l -cnlfatp 

1 U,Z. ^aiUUAy VllldllV 1 DUllClLV, 




XVII. 


f)-asnartic arid 9n-QidffYmp apiH 
i~s aopai wv atiu, ^ut amnjiiiv atiu, 




XVIII. 


D-asnartic acid 2d -sulfonic acid 




XIX. 


D-Asnartic acid -sulfonic acid 




XX. 


O-Asnartic acid ^n-sulfate 


15 


XXI 

yvyvi. 


D-Asnartic acid ^R-Qnlfonir apiH 




XXTI 

yvyvii. 


Fi-aQnartir apid ^R-cnlfnfp 




XXTTT 

yvyviii. 


T -5\<zy\5\ts\ en tip "W-ciilfrmip ar»iH 
i^ ac>pcliaglIlv,lN -uuiiuiiiv aviu, 




XXIV. 


2ff-carhoYV ^-carhoYamido nrnnanp-1 -Qiilfnnip npid 

JL.\A Veil UWAJ , J Vdl UVJ/VCHlllUVJ, piVjpClllV J OUllV'lllV ClVlVJ, 




XXV. 


2fi-carhoYv ^-carhoYamidn "nrfvnanp-1 -Qnlfafp 

veil \jKjj\.y j j veil l/\ja.ciiiiiuv, uiuuaiit i oiiiiaic, 




XXVI 

yvyv v l. 


1U valUUAy, Zr"val UUAallllUU, vLiiallv oliilUIllv avlU, 




XXVTI 

yvyv v ii. 


11a valUUAy, Z- - vaI UUAallllUU, vUiallv oUllalv, 




XXVITT 

yvyv v in. 


T -aQnaracrinp '/R-ciilfnnir* ar*iH 
Jw-a2>pcu a^lilv, z,p _ oUlJ.Ulllv dvlU, 




XXIX. 


T -asnaracnnp 9R-Qiilfatp 




XXX. 


T -asnaraoinp ^n-Qidfnnip aciH 
!_/ aouai aguiv, ju oUllUlllv aviu, 


25 


XXXI. 


T -asnaracnnp ^ro-Qiilfafp 




XXXII. 


I -asnarapinp ^R-Qnlfnnir arid 




YYYTTT 

yvyvyvJ.ll. 


T _5i cigars* crit^^ ^R-culfat^ 
i^-aopal aglllv, jp-bUIIaLCj 




YYYTV 

yvyvyvi. V . 


i^-a5>palaginc, IN-oUllOlllv aLlU, 




XXXV. 


2p-carboxy, 3-carboxamido, propane- 1 -sulfonic acid, 


30 


XXXVI. 


2P-carboxy, 3-carboxamido, propane- 1 -sulfate, 




XXXVII. 


lP-carboxy, 2-carboxamido, ethane sulfonic acid, 




xxxvni. 


1 p-carboxy, 2-carboxamido, ethane sulfate, 




XXXIX. 


D-asparagine, 2a-sulfonic acid, 
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XL. D-asparagine, 2a-sulfate, 

XLI. D-asparagine, 3a-sulfonic acid, 

XLII. D-asparagine, 3a-sulfate, 

XLIII. D-asparagine, 3p-sulfonic acid, 

5 XLIV. D-asparagine, 3P-sulfate. 

27. The method according to claim 24, wherein the compound is selected from 
the group consisting of: 

I. L-glutamic acid, N-sulfonic acid, 
10 II. 2a, 4-dicarboxy, butane- 1 -sulfonic acid, 

III. 2a, 4-dicarboxy, butane- 1 -sulfate, 

IV. la, 3-dicarboxy, propane sulfonic acid, 
V.la, 3-dicarboxy, propane sulfate, 

VI. ip, 3-dicarboxy, propane sulfate, 
15 VII. ip, 3-dicarboxy, propane sulfonic acid, 

VIII. L-glutamic acid, 2p-sulfonic acid, 
IX. L-glutamic acid, 2P-sulfate, 
X. L-glutamic acid, 3a-sulfonic acid, 
XI. L-glutamic acid, 3a-sulfate, 
20 XII. L-glutamic acid, 3p-sulfonic acid, 

XIII. L-glutamic acid, 3p-sulfate, 

XIV. L-glutamic acid, 4a-sulfonic acid, 
XV. L-glutamic acid, 4a-sulfate, 

XVI. L-glutamic acid, 4p-sulfonic acid, 
25 XVII. L-glutamic acid, 4p-sulfate, 

XVIII. D-glutamic acid, N-sulfonic acid, 

XIX. 2p, 4-dicarboxy, butane- 1 -sulfonic acid, 

XX. 2p, 4-dicarboxy, butane- 1 -sulfate, 

XXI. D-glutamic acid, 2a-sulfonic acid, 
30 XXII. D-glutamic acid, 2a-sulfate, 

XXIII. D-glutamic acid, 3a-sulfonic acid, 

XXIV. D-glutamic acid, 3a-sulfate, 
XXV. D-glutamic acid, 3P-sulfonic acid, 

71 

WASHINGTON 103734vl 



AttyDkt.No. C261 1050.1 



XXVI. D-glutamic acid, 3p-sulfate, 
XXVTI. D-glutamic acid, 4a-sulfonic acid, 
XXVIII. D-glutamic acid, 4a-sulfate, 
XXIX. D-glutamic acid, 4P-sulfonic acid, 
5 XXX. D-glutamic acid, 4p-sulfate, 

XXXI. L-glutamine, N-sulfonic acid, 

XXXII. L-glutamine, 2p-sulfonic acid, 

XXXIII. L-glutamine, 2P-sulfate, 

XXXIV. L-glutamine, 3a-sulfonic acid, 
10 XXXV. L-glutamine, 3a-sulfate, 

XXXVI. L-glutamine, 3p-sulfonic acid, 
XXXVII. L-glutamine, 3p-sulfate, 
XXXVIII. L-glutamine, 4a-sulfonic acid, 
XXXIX. L-glutamine, 4a-sulfate, 
15 XL. L-glutamine, 4p-sulfonic acid, 

XLI. L-glutamine, 4p-sulfate, 

XLIL 2a-carboxy, 4-carboxamido, butane- 1 -sulfonic acid, 
XLIII. 2a-carboxy, 4-carboxamido, butane- 1 -sulfate, 
XLIV. la-carboxy, 3-carboxamido, propane- 1 -sulfonic acid, 
20 XLV. la-carboxy, 3-carboxamido, propane- 1 -sulfate, 
XL VI. ip-carboxy, 3-carboxamido, propane- 1 -sulfate, 
XL VII. ip-carboxy, 3-carboxamido, propane- 1 -sulfonic acid, 
XL VIII. D-glutamine, N-sulfonic acid, 
XLIX. 2p-carboxy, 4-carboxamido, butane- 1 -sulfonic acid, 
25 L. 2p-carboxy, 4-carboxamido, butane- 1 -sulfate, 

LI. D-glutamine, 2a-sulfonic acid, 
LII. D-glutamine, 2a-sulfate, 
LIII. D-glutamine, 3a-sulfonic acid, 
LIV. D-glutamine, 3a-sulfate, 
30 LV. D-glutamine, 3p-sulfonic acid, 

LVI. D-glutamine, 3p-sulfate, 
LVII. D-glutamine, 4a-sulfonic acid, 
LVIII. D-glutamine, 4a-sulfate, 
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LIX. D-glutamine, 4p-sulfonic acid, 
LX. D-glutamine, 4p~sulfate. 

28. The method according to claim 25, wherein the compound is selected from 
5 the group consisting of: 





I. 


L-homoelutamic acid N-sulfonic acid 




II. 


Pentane-2a, 5-dicarboxv-l -sulfonic acid 




III. 


Pentane-^n. S-dicarhnxv- 1 -sulfate 

x vulcihv ^>u>, «^ uivaiuuA y i ouiiaib, 




IV. 


Butane- lo. 4-dicarhoxv-1 -sulfonic acid 

X^f U lUllv 1 VA , l VJ1VC11 UKJSL V 1 OUllUlllv CIV 111, 


10 


v. 


Butane- 1 fi 4-dicarhoxv- 1 -sulfate 




VI. 


L-homoelutamic acid 2B-sulfonic acid 




VII. 


L-homo glutamic acid 2B-sulfate 




VIII. 


L-homo glutamic acid 3a-sulfonic acid 

J — / llV/l 11V/&1 ViVvlilll V UVI mJ \*n OUllV/lllv Civ i Vl^ 




IX. 


T -hnmnaliitarnic acid ^n-sul fatp 

i-v UvlllVJE^llllClllll V CIV 111, Jt\X OUllttlV, 


15 


X. 


I.-homofflutamic acid ^R-sulfonic acid 




XI 


T -hnmnoJiitatnip acid ^R-Qiilfatc 




XII 


T -hotrincdiitaniic acid 4.n-Qiilfnnic apiH 

i— < i i\ji i ivjgiu iu.1 ii i v civ in, ouuuiiiL auiu, 




XIII. 


T -hornncdutarnic acid 4n-Qiilfatp 

X-j IIVSIIIVsEmJ UiCtl 111V CIV 1U, "Ia oUllUlt, 




XTV 

AJ V . 


T -homncrliitatn ic aciH clR-ciilfrvnip apiH 
i^-iivjiuijgiuuuiiiv aviu, tp ouiiuiiiv aviu, 




XV 
yv v . 


T -hornno"lntatinic aciH 4 R- en 1 fiat** 
.L-iiuiiiUgiULaiii iv aviu, tp-aUllalv, 




XVT 

V l. 


T -Viomncrli lta tn \o car* i H ^n_cii1 iVYnir» i»r»iH 
i^-HUlllUglUlallllv aviu, JU oUHUIllv dvlU, 




YVTT 

yv V 11. 


T -.nr^mocrli itci tn if* Qr* i H S r* _ci i 1 "Fq 
1^-1 lUlllUglUlal 11 Iv avIU, JU oUllalv, 




WTTT 
y\. V 1X1. 


L-nUIIlUglUlalTilv avlU, jp-SUAlOIUv aviu, 




VTV 

XIX. 


L-homoglutamic acid, 5p-sulfate, 


25 


XX. 


D-homoglutamic acid, N-sulfonic acid, 




xxi: 


Pentane-2p, 5 -dicarboxy-1 -sulfonic acid, 




XXII. 


Pentane-2p, 5 -dicarboxy-1 -sulfate, 




XXIII. 


Butane- ip, 4-dicarboxy-l -sulfonic acid, 




XXIV. 


Butane- lp, 4-dicarboxy-l -sulfate, 


30 


XXV. 


D-homoglutamic acid, 2a-sulfonic acid, 




XXVI. 


D-homoglutamic acid, 2a-sulfate, 




XXVII. 


D-homoglutamic acid, 3a-sulfonic acid, 




XXVIII. 


D-homoglutamic acid, 3a-sulfate, 
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XXIX. 


D-homo&lutamic acid 3fl-sulfonic acid 




XXX. 


D-homoelutamic acid 3B-sulfate 




XXXI. 


D-homo glutamic acid 4o.-sulfonic acid 

*S liUllluglUUUlllv UVlUj i\A OUllv/lllv Clvlu j 




XXXII. 


D-homoelutamic acid 4a-sulfate 

■MS HV/lllUglUlUIIIIV 14W1VI, iVAf JUUUlVj 


5 


XXXIII. 


D-homoplutarnic acid 4R-sulfonic acid 

*s iiviuvgiuiuiiiiv uviUj i yj ouiiviiiw civiva, 




XXXIV. 


D-homo glutamic acid 4R-su1fate 




XXXV. 


D-homoplutamic acid ^fi-sulfonic acid 

*S llUlllvglUlUUl CIV1VJ, «/\Ar iJvlllVlllV CIV 111, 




XXXVI. 


O-homo glutamic acid ^rt-siilfate 

IS I 1V1 UUgtU IC4.1 11 IV CIV 111, La. oUllalt'j 




XXXVII. 


D-homofflutamic acid 5R-su1fonic acid 


10 


XXXVIII 

J W V T 111. 


O-homofflutamic acid ^R-snlfate 

is uuuiugiuiai ii iw civ lUj lj ouiiaiWj 




XXXIX. 


L-homofflutamine N-sulfonic acid 

1j llVJlllvClULUllllll^/j 1^ iJUllUlllv CIVlVL, 




XL. 


Pentane-2tt-carboxv 5-carboxamido-1 -sulfonic acid 

A V 1 1 1 CI 1 IV-- vul UVA ¥ j w» VCll UUAUllllUv 1 OUllUlllV UVlUj 




XLI. 


Pentane-2a-carboxv 5-carboxamido-l -sulfate 




XLII. 


Butane- 1 (i-carhoxv 4-carboxamido-l -sulfonic acid 

UUVUllv 1 W VUl U\JS\. j , i vlU UvAullllUv A OU11V111V OvlUj 


15 


XLIII. 


Butane- 1 At-carhoxv 4-carboxamido-l -sulfate 

A-/ IA IC1A IV 1 VA VCll \J\Jl\.j , T Veil W/YC11111UU A OUlAClLV, 




XLIV. 


L-homofflutamine 2R-su1fonic acid 

A-y »llvll 1 1 IA ICll 1 1 UlVj yj OUllVJlllV CiV 1V-1 j 




XLV. 


L-homoelutamine 2R-sulfate 

A-/ J 1 VI 1 1UC1 \A IMI 1 1 11 IVj uUlidlVj 




XL VI. 


I -homoplutamine 3fi-sulfonic acid 

1— > llV/lllvglUUll 1 111 IVj \A oUilUlllv CIV 1U , 




XL VII. 


L-homof?lutamine 3fi-sulfatp 

J — / 1 1 VI 1 1 1 W CCll 11 1 1 IV , —> \A OUllulVj 


20 


XLVIII. 


L-homo&lutamine 3R-su1fonic acid 

A_v UV/lllvwlUlUUlUIVj r A V111V UvlVJj 




XLIX. 


L-homofflutamine 3R-su1fate 

a-/ i ■ v 1 1 1 v i u iu iiiiii v , yj ouiiu iv , 




L. 


L-homofflutamine 4n.-sulfonic acid 

A-r 1 1 VII 1 Utl IAIC11 11 11 IVj i VA JUllUlllv CIV 111, 




LI. 


L-homofflutamine 4fi-sulfate 

A_f 1 1 VI 1 1 Ugl 14 VUl 1 1 11 1 Vj I IA OLllldlVj 




LII. 


T -homocdiitamine 4R-sulfonic arid 

*—i 1 1 VI 1 1 VgjI 14 LCll 1 1 1 1 1 V ? «M OlAll\_/lllV CIV IVJ j 


25 


LIII. 


T -homopbitaminp 4R-<5ii1fatp 

1— / llVlllVgl tllAAllllllVj i L» OUlACllV, 




LIV 

J— (i. V . 


T -hOTYiocrlii famine Sn-^iilfornr apiH 

A_> llUlliUglULul 1111 IV, w>lA oUllWlllV CIV III, 




T V 


T -hnmncrliitamitif* Sn-ciilfafp 

1^-llUI l lUglULu.1 lllliv, JH-SUllaLC, 




I VT 


T -hnrnncrliitam inp SR-cnlfnnip arirl 
1^-IIUlllUglUlClllllllV, «J JJ-oUIlUIllv avlU, 




LV11. 


L-homoglutamine, 5P-sulfate, 


30 


LVIII. 


D-homoglutamine, N-sulfonic acid, 




LIX. 


Pentane-2p-carboxy, 5-carboxamido-l -sulfonic acid, 




LX. 


Pentane-2P-carboxy, 5-carboxamido- 1 -sulfate, 




LXI. 


Butane- 1 p -carboxy, 4-carboxamido-l -sulfonic acid, 
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LXII. 


Butane- 1 p -carboxy, 4-carboxamido-l -sulfate, 




LXIII. 


D-homoslutamine 2a-sulfonic acid 




LXIV. 


D-homoelutamine 2a-sulfate 




LXV. 


D-homoelutamine 3a-sulfonic acid 


5 


LXVI. 


D-homoelutamine 3a-sulfate 




LXVII. 


D-homoelutamine 3B-sulfonic acid 




LXVIII. 


D-homoelutamine 3B-sulfate 




LXIX. 


D-homofflutamine 4n- sulfonic acid 




LXX. 


D-homofflutamine 4rt-^iilfatp 


10 


LXXI. 


D-homofflutamine 4R-<*ulfonic acid 




T YYTT 
LAA11. 


D-homoglutamine, 4p-sulfate, 




LXXIII. 


D-homoglutamine, 5a-sulfonic acid, 




LXXIV. 


D-homoglutamine, 5a-sulfate, 




LXXV. 


D-homoglutamine, 5p-sulfonic acid, 


15 


LXXVI. 


D-homoglutamine, 5p-sulfate. 
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